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(54) rUflPABJlUHECKAH AOPHUPyiOmAH 
rO/lOBKA 

(57) M3o6peTeHne othocmtca x He<(>TeAo6biBa- 
totuevt npoM-cTM w npeAHaaHaneHO ai» 6ype- 

HMfl M 3KCnnyaT3UMM BOA»HbJX. He<J>T»HMX M 

ra30Bbix CKB3XMH. Ue/ib - noBuujeHMe 3<}><J)eK- 
tmbhoctm pa6oTu rMApaB/iMMecxo* AOpHnpyio- 
mea ro/i obkm 3a CMeT o6ecneseHM» 

CTa6M/lM3aUMM RO/lOKeHMH nOABMXHUX CeKTO' 
POB BO BpCMfl pa6oTbi. A/lfl 3T0r0 BepXMMM M 



HMXHWM TOPUW nOABWttHWX CeXTOpOB BbinOfl- 

HeHW b npoAO/ibHOM ceneHnn ruApaB/nmecKOM 
Aoptuipyioiuert to/iobxm c oxpyr/ieHweM no pa- 
Anycy. paBHOMy no/iOBMHe a^hhw noABwwHO- 
ro ceKTopa b npoAO/ibHOM ceMeHnn c ueHTpoM 
b paBHoyAa^GHHow ot sepxHero M HI4)KH6rO 
topuob ceKTopa TOMxe. MaxcMMa/ibHbiii A^a- 
MeTp b nonepeMMOM ceMeHnw pa6oMetf noBep- 

XHOCTM CeKTOpOB BbtnO/IHCH H3 paCCTOflHMM . 

onpeAenaeMOM no MaTeMsnmecxow <p-ne. ot 
oepxHwx TopuoBceKTopoB. HocneAMtie a p36o- 
neM no/io>xeMMM nepeMem3K>TC» 6e3 nepexo- 

COB, MTO C03AaeT MSMBbirOAHeMUJUe yC/l08MH 

pa6orw cexTopoB w ynpyrow Tpy643T0* Ana<J>- 
parMw. yMeHbtuaeT oceBbie m paAM3/ibHwe Ha- 

Tpy3Kl1 H3 A6Td/1M fO/lOBXM M HKT. Ha xotopwx 

cnycxaeTca ro/iOBxa, m noBuwaeT xanecTBO t 
pacwwpaeMoro nuacTwpfl b o6caAHOM Tpy6e. 
BwnonneHMC topuob cexTopoB no paAwycy mc- 

K/IK)MaeT 33K/1MHMB3Hlie M o6pa30B3HMe XO/lb' 

ueBoro 333opa Me*Ay cexTopSMH m <J>/i3HueM 
b c/iynse noaopoTa cexTopos. 3 wi. 
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l4306peTeHMe othocmtcw x He<t>TeAo6biB3- 
toiue* npoMwiu/ieMHOCTM. b h3cthoctw x 6ype- 

HMK) M 3KCnnyaTaUMM B0A»MWX. He<t>T»HWX 11 

ra30Bwx cxaaxMH nn» ycT3HOBxn nepexpwBa- 

Te/ieM B CKB3KMH3X C Ue/lbK) B0CCT3 HOB/1 GHMfl 
repMBTMMHOCTM o6C3AHWX KO/lOHH. 

Ue/ibK) M3o6peieHMJi rb/iwctcw noBwiue- 
Hue 3<t>4>exTOBHOCTM pa6oTw ruApaB/iMMecxoii 
AOpntipyioiueH ro/iOBxn 3a CMeT o6ecneMeHM» 

CTa6M/lM33UMK nO/IOXeHM* nOABMJKHblX cexTo- 
POB BQ BpeMfl pa6oTw. 

Ha 4>nr. 1 cxcm3tvimho npeACT3B/ieHa tma- 
pBBAMHeCKdfl AOpHwpyiomaq ro/ioexa. nonepeM- 
hwm p33pea: Ma <J>nr. 2 - to xe. c noBepHyTUMM 
cexTopaMM b pa6oMeM nonoxeHwn; na <J>nr. 3 - 
cxcwa cm/i. AewcTByioiUMx Ha cexTOp. 



rMAPafl/iMMecxaw AopnnpyK)U4a« ronoBxs 
MMeeT no/iyw uiTsnry 1. H3 xoTOpyio OA^Ta 
ynpyran Tpy6H3Tan Ana4)parMa 3. Me*Ay 
4>/iaHU3MM 2 noMeiMeHW noAeuxHue cexTOpa 
4. BepxHMM vi hmxhmm TOpubi cexTopoB. npM' 
/lerawmwe x 4>/iaHuaM. Bbino/iHenu b npoAO/ib- 
hom ceseHMM AopHMpytoiqePi to/iobkh co 
cxpyrneHMeM no psAwycy. p3BHOMy no/iOBMHe 
A/iMHbi cexTopa b npoAO/ibHow nnocxocTii c 
ueHTpoM b paBHOyAa/ieHHOvi ot Bepxnero m 
HuxHero topuob noABMXHoro cexTopa tohxc 
a MaxcMManbHWM A^aMeTp a nonepennoM ce- 
neHMw rwApaB/iwHecKovt AopuMpyjomew to/io- 
bxh padoneM noBepxHocTM cexTOpOB. 
xoHTaxTMpyiotqeM c pacuiiipReMbiM n/iacTbi- 
peM. BbinonHeH na paccTOAHnn X ot eepxHux 
topuob noABMMHbix cexTopoB B npOAOnbHOM 
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ceMeHww noc/ieAMux. onpeAfenMeMOM b coot- 

B6TCTBMM CO CJie/tylOlUeti 33BMCHMOCTbK): 

X=^p-H(0,3+sln/5), 
W L - A/MHa noABuxnoro ceKTOpa e npo- 

AOnbHOrt n/IOCKOCTH: 

H - paccTOBHue mokay npiiMOfl, napan- 
ne/ibHow npoAO/ibHow ocm xopnyca. npoxoA«- 
mefl nepea paBHoyAaneHHyio or eepxHero m 
HM^Hero topuob noABMXHoro cexTopa TOMxy. 

M TOHXOft nOABMXHOrO CeXTOpa. MaKCMM3/1bHO 

yAd/ieHHoA ot npoAO/ibHOM ocm xopnyca; 

P - yro/i Hax/iOHa x npoAO/ibHOM ocm ruA- 
pas/iMMecxoft AOptfMpyioutefi ronoBXM pa6onea 
nooepxMocTM noABMXHoro cexTopa. 

K nosepxHocTM. npuneraioiueM k Ana<J>- 
parMe, xaxAoro BToporo noABMXHoro cexTopa 
npwcoeAMHeHU MeTan/iwsecxMe n/iacrnHbi 5. K 
rmacTMHaM co croponbi Ana<t>parMw npucoe- 
AMHeHbi npoxiiaAKH 6 M3 n/iOTHOM txbhm Tax, 
mto xpas tkbhm BucrynaioT 3a xpan n/iacTMH 5. 

npM C03A3HMM A3B/ieHM* B yCTpOMCTBC, 

Tpy64dTan Aua<J>parMa 3 pacuiMpaeTca m pa3- 
ABuraeT cexTopw 4 ao ynopa iepe3 n/iacTbipb 
8 b peMOHTupyeMyto Tpy6y 7. Hpn stom o6pa- 

3yK)imiMCfl MOKAY CeXTOpaMM 60X080* 3330P 

nepexpwBaeTcw BbiCTynaiotMMMM m3CT»mm 
nnacTHH 5, xoTopue npMXMMaKrrcn Ana$par- 
mom x onopHUM noBepxHOCTAM CMexMWx cex- 
topob, a xpa« npox/iaAOx noArw6aK)TCfl. 
3axpbiBdR ocTaBtiiMecn 333opw no xpauM nna- 
ctmh. npw npoTwrnBaHMM ro/iOBxu neoea nna- 
CTbipb cexTopw 4 Bee BpeMA octbiotcr 
napa/i/ienbMbiMH ocm ro/iOBXM. flpM 3axoAe 
(mhm bwxoag) ronoBXM b n/iacTbipb 8 cexTopa 

HaXi10HPK)TC5l no 0TH0UI6HMK) X OCM T0/10BKM. 

npw 3tom MAex To/ibxo nepepacnpeAeneHMe 
x/iMHOBoro Topuosoro 333opa y c AayxcTopoH- 
Hero Ha oahoctopohhmm 2y M axc. ho o6pa30sa- 
hmji cxB03Horo xo/ibueBoro aaaopa Me)KAy 
4>/iaHueM 2 w cexTopaMM 4 He nponcxoAMT. a 
x/iMHOBue 333opw 3ano/iHsiK)TCfl npox/iaAxa- 
mm M3 TxaHM. Buno/iHeHMe pafkweft noBepx- 
hoctm, xoHTaxTMpyKDineM c pacwMpseMWM 
nnacTbipeM noABMWHbix cexTOpOB co CMeiue- 

HM6M MdKCMManbHOrO AMdMeTpa. npMBOAMT X 



mx napanne/ibHOMy nepeMemeMMK) a pa6oneM 
no/ioxeHMM 6e3 nepexocoa. mto co3AaeT HaM- 
BbiroAHeMUJMe yc/iosnw pa6oTw Ann cexropoB 
m ynpyroM Tpy6naTOM Ana<J>parMbt. yMenbiuaeT 

5 oceBbie m paAwa/ibHwe Harpy3KM na j\eiar\n 
ronoBXM m HacocHO-xoMnpeccopHbie Tpy6w, 
Hd xoTopwx cnycxaerca ro/ioaxa. m noBbiuiaeT 
xanecTBO npM/ieraHMA pacuwipneMoro nnacTw- 
p« x o6caAHOM Tpy6e. 

10 Bbino/ineHMe topuob cexTOpOB no pdAMy- 
cy McxAioMaeT 3ax/iMHM8aHMe m o6pa30BdHMe 
xo/ibueBoro 3aaopa MexAY* cexTopaMM m 4>/iaH- 
ueM b cnyMae noaopOTa cexTopoB, 
<D o p m y n a M3o6pereHMfl 

15 rMApaBHMMecxan AopHMpyiotuaa ro/iOBK2f 
no 3bt. cb. N? 641070. OT/itmaiotaaflC* 

TeM.HTO, C Hei\bK) nOBWUJeHMH 3<t>4>eKTMBHOCTM 

pa6oTbi rMApaB/iMsecxoM AopHMpyioiueA ro/io* 
bxm 3a CMei o6ecneMeHM« cTa6wnM3auMM no/io- 

20 >KeHMff nOABMXHbJX CeKTOpOB BO BpeMfl 

pa6oTbi. sepxHMM m hmxhmm topmw noABMx- 
hwx cexTopoB Bbino/iHeHbi a npoAonbHOM ce- 
mgmmm rvwpaammecxo* AopHnpyKXueA ronoBXM CO 
cxpyr/ieHMeM no paA^ycy. paBHOMy nonoBMHe ahm - 

25 Hbi noABMXHoro cexTopa b ynoMUHyTOM cene- 
hmm c ueHTpoM b pa BHoyAdne mho a OT 
BepxHero m HM^nero topuob noABMXMoro cex- 
Topa TOMxe. a MaxcMManbHUM AHdMeTp a none* 
pesHOM ceneHMM pa6oneM noBepxnocTM 

30 noABMXHbix cexTopoB Bbino/iHeH na paccToa- 
hmm X or aepxHMx topuob hoabmxhwx cexTO- 
poB. onpeAe/iweMOM e cootbctctbmm co 
cneAyK>iueM 3dBMCMMocTbio: 



35 



X = 



4L 



-H (0.3 +$10/?), 



rAe L - A/iMHa noABMKHoro cexTopa b npo- 
AonbHOM nnocxocTM: 
40 H - paccTOAHMe moxay npjiMoft, napa/i- 
zienbHoA npoAO/ibHOM ocm xopnyca, npoxoA** 
iueM wepea paBHoyAaneHHyK) ot eepxHero m 
HMxnero topuob noABMMHoro cexTopa rosxy. 

M TOMKOM nOABMXHOrO CeXTOpa. MaXCMMd/lbHO 

45 yAa/ieHHOM ot npoAonbHOM ocm xopnyca: 

P - yron Hax/iOHa x npoAO/ibHOM ocm tma- 
paB^MMecxoM AopHMpyK>meM ro/ioBKM pa60Hea 
noBepxHOCTM noABMXHoro cexTopa. 
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(54) A HYDRAULIC CORING HEAD 

(57) The invention relates to the oil 
production industry and is designed for 
drilling and operation of water, oil, and 
gas wells. The aim is to improve the 
efficiency of work with a hydraulic coring 
head by stabilizing the position of the 
movable sectors during operation. For this 
purpose, the upper and 



lower end faces of the movable sectors 
are implemented, in the longitudinal 
cross section of the hydraulic coring 
head, with radial curvature equal to half 
the length of the movable sector in the 
longitudinal cross section, with center at 
a point equidistant from the upper and 
lower end faces of the sector. The 
maximum diameter in the cross section 
of the working surface of the sectors is 
implemented at a distance from the upper 
end faces of the sectors, as determined 
from a mathematical formula. The latter, 
in the working position, are displaced 
without warping, which creates the best 
conditions for operation of the sectors 
and the elastic tubular diaphragm, 
reduces the axial and radial loads on the 
parts of the head and the tubing on which 
the head is lowered, and improves the 
quality of the expanded patch in the 
casing. The radial implementation of the 
end faces of the sectors eliminates 
jamming and formation of an annular 
gap between the sectors and the flanges 
in the case of rotation of the sectors. 3 
drawings. 
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The invention relates to the oil production industry, in particular to drilling and 
operation of water, oil, and gas wells, for placement of sealing assemblies in wells with the 
aim of restoring leaktight sealing of casings. 

The aim of the invention is to improve the efficiency of work with a hydraulic coring 
head by stabilizing the position of the movable sectors during operation. 

Fig. 1 schematically shows a cross-sectional view of the hydraulic coring head; Fig. 2 
shows the same, with the sectors turned in the working position; Fig. 3 shows the force 
diagram for the forces acting on a sector. 
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The hydraulic coring head has a hollow rod 1, on which is mounted elastic tubular 
diaphragm 3. Movable sectors 4 are disposed between flanges 2. The upper and lower end 
faces of the sectors adjacent to the flanges are implemented, in the longitudinal cross section 
of the coring head, with radial curvature equal to half the length of the sector in the 
longitudinal plane, with center at a point equidistant from the upper and lower end faces of 
the movable sector, and in the transverse cross section of the hydraulic coring head, the 
maximum diameter of the working surface of the sectors contacting the patch to be expanded 
is implemented at a distance X from the upper end faces of the movable sectors in the 
longitudinal 
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cross section of the latter, determined according to the following dependence: 

X = y-H(0.3+sinp), 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

p is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 

Metal plates 5 are joined to the surface adjacent to the diaphragm for every second 
movable sector. Cushioning 6 made from closely-woven cloth is joined to the plates on the 
diaphragm side so that the edge of the cloth projects out beyond the edge of plates 5. 

When pressure is created in the device, tubular diaphragm 3 is expanded and parts 
sectors 4 as far as they will go through patch 8 in pipe 7 that is under repair. Then the lateral 
gap formed between the sectors is covered by the projecting portions of plates 5, which are 
squeezed by the diaphragm toward the bearing surfaces of adjacent sectors, and the edge of 
the cushioning is bent under, sealing the remaining gaps along the edges of the plates. While 
the head is being pulled through the patch, sectors 4 always remain parallel to the axis of the 
head. When the head starts to move toward (or emerges from) patch 8, the sectors are tilted 
relative to the axis of the head, where only a redistribution of the wedge-shaped gap y from 
two-sided to one-sided 2y m ax occurs, but formation of a through annular gap between flange 
2 and sectors 4 does not occur, and the wedge-shaped gaps are filled with the cloth 
cushioning. The implementation of the working surface of the movable sectors that contact 
the patch to be expanded, with displacement of the maximum diameter, leads to 
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their parallel movement in the working position without warping, which creates the best 
operating conditions for the sectors and the elastic tubular diaphragm, reduces the axial and 
radial loads on the parts of the head and the tubing on which the head is lowered; and 
improves the quality of the fit of the expanded patch against the casing. 

The radial implementation of the end faces of the sectors eliminates jamming and 
formation of an annular gap between the sectors and the flange when the sectors rotate. 

Claim 

A hydraulic coring head according to Inventor's Certificate No. 641070, distinguished 
by the fact that, with the aim of improving the efficiency of operation of the hydraulic coring 
head by stabilizing the position of the movable sectors during the operation, the upper and 
lower end faces of the movable sectors are implemented in the longitudinal cross section of 
the hydraulic coring head with radial curvature equal to half the length of the movable sector 
in the aforementioned cross section, with center at the point equidistant from the upper and 
lower end faces of the movable sector, and the maximum diameter in the transverse cross 
section of the working surface of the movable sectors is implemented at a distance X from the 
upper end faces of the movable sectors, determined according to the following dependence: 

JT = y-//(o.3+sinp) , 

where L is the length of the movable sector in the longitudinal plane; 

H is the distance between the line parallel to the longitudinal axis of the body, passing 
through the point that is equidistant from the upper and lower end faces of the movable sector 
and through the point of the movable sector that is furthest away from the longitudinal axis of 
the body; 

P is the angle of inclination of the working surface of the movable sector toward the 
longitudinal axis of the hydraulic coring head. 
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[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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Fig. 2 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 
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Fig. 4 
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